Spina bifida is a common congenital malformation in humans that is most often associated with failure of neural tube closure (NTC). Mutations in PDGFR-alpha signaling result in spina bifida that affects the lumbar region, but exhibit no NTC defects. We find that the spinous process fails to form because of delayed vertebral arch progression. Simultaneously, we observe a reduction of dermal cells dorsal to the neural tube in the same region. To identify the primary cell population responsible for the spina bifida phenotype, we have tissue specifically deleted the PDGFR-alpha in the dermis and/or the chondrocytes. Deletion of PDGFR-alpha in the chondrocytes resulted in normal vertebrae formation. In contrast, deletion in the condensing mesenchyme, dermis and bone, resulted in formation of spina bifida. We infer from these results that PDGFR-alpha signaling in the dermis is necessary to direct differentiation, migration, proliferation, or survival of the chondrocyte populations that form the spinous processes. We are currently investigating the mechanism by which the dermis directs bone formation. These data demonstrate a novel mechanism by which PDGFR-alpha signaling in the dermis controls vertebral arch development. Growth of a leaf blade requires the juxtaposition of dorsal (adaxial) and ventral (abaxial) cell types. Genetic analysis of leaf development in Arabidopsis, Antirrhinum, and maize has identified numerous transcription factors that specifically promote adaxial or abaxial cell identities. However, nothing is known about the intercellular signaling mechanisms that are required to maintain the balance of these two cell fates at the leaf margin. We will present our work on a novel class of Arabidopsis mutants that affect maintenance of the adaxial-abaxial boundary in leaves. We have named these mutants margin of error (moe). In moe seedlings, the junction of adaxial and abaxial cells at the leaf margin is often replaced by cells of a single fate (i.e. all adaxial or all abaxial). This lack of a normal leaf boundary can lead to the loss of marginal identity cells, and a cessation of lamina outgrowth. By contrast, moe leaves have correct adaxial and abaxial cell identity in much of the rest of the leaf blade. Thus, we do not believe that the MOE genes play a primary role in the establishment of leaf polarity. We have identified two of the MOE genes, based on their map position. MOE1 is predicted to encode a small protein known to organize membrane complexes, and MOE2 encodes a protein with leucine rich repeats. The phenotype of moe loss-of-function mutants and the identity of the two MOE proteins suggest that we have identified components of a new signaling pathway required for maintaining the juxtaposition of adaxial and abaxial fates at the leaf margin.
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